Ileal smooth muscle dysfunction and remodeling in cystic fibrosis.
Patients with cystic fibrosis (CF) often suffer from gastrointestinal cramps and intestinal obstruction. The CF transmembrane conductance regulator (CFTR) channel has been shown to be expressed in vascular and airway smooth muscle (SM). We hypothesized that the absence of CFTR expression alters the gastrointestinal SM function and that these alterations may show strain-related differences in the mouse. The aim of this study was to measure the contractile properties of the ileal SM in two CF mouse models. CFTR(-/-) and CFTR(+/+) mice were studied on BALB/cJ and C57BL/6J backgrounds. Responsiveness of ileal strips to electrical field stimulation (EFS), methacholine (MCh), and isoproterenol was measured. The mass and the cell density of SM layers were measured morphometrically. Finally, the maximal velocity of shortening (Vmax) and the expression of the fast (+)insert myosin isoform were measured in the C57BL/6J ileum. Ileal hyperreactivity was observed in response to EFS and MCh in CFTR(-/-) compared with CFTR(+/+) mice in C57BL/6J background. This latter observation was not reproduced by acute inhibition of CFTR with CFTR(inh)172. BALB/cJ CFTR(-/-) mice exhibited a significant increase of SM mass with a lower density of cells compared with CFTR(+/+), whereas no difference was observed in the C57BL/6J background. In addition, in this latter strain, ileal strips from CFTR(-/-) exhibited a significant increase in Vmax compared with control and expressed a greater proportion of the fast (+)insert SM myosin isoform with respect to total myosin. BALB/cJ CFTR(-/-) ilium had a greater relaxation to isoproterenol than the CFTR(+/+) mice when precontracted with EFS, but no difference was observed in response to exogeneous MCh. In vivo, the lack of CFTR expression induces a different SM ileal phenotype in different mouse strains, supporting the importance of modifier genes in determining intestinal SM properties.